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?rigenenlyom Induktaionnogo nagreva ( "echnological Keatures
,?n he; Heg~~Treatmcnt of Steel Using induction Heating) Mcscow
Mashgiz, 1950, 61 I'« 4,000 copies -rinted. '
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;aniglng Eu. for Llperature on Metaiw:rking and Machihe-tool
tonstruction (Mashgiz): R. D. Beyze’ 'man, Engineer,

PUKJCZEY  This book is intonded for proitcticn engineers.

COVERAGF 'The bqok deals with the special features and advantages
qf the LnQuctlon hardening of steel. Specific toples discus?é&
lnc%ude kKinetics of the process, taermal parameters, heating‘repimnﬂ
re31duat austenite in induction-hadcned steel, and tempering 05 o
induction-hardened stveel. No personualities are mentiored, fheré

-

are Y8 references, 96 of which are Scviet and 2 are English.
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18{2), 18(7)

‘ro;T » 2 3 ~r v a7 e - ‘
LUTHOR: Kidin, I. K. SGV/1€3.53.1-38/50 }
- . TITLE: Xodificationg of the Fine 3tructure of Nickel Iron Durirg 1
' Drawing After High-frequency Hardening (Izmereniye tonkoy ‘
- struktury nikelevogo zheleza pri otpuske posle vysokoshas atreg
zakalki)

PERIODICALS Nauchnyye doxlady vysshey shkoly. Metallurgiye. 14959, Nt °,
PP 196-202 (USSR)

- ABSTRACT: A. ui. Paretskaya, Engineer, assisted in the experimevis and
' calculations. This is a presentation of the results of the
investigetion of fine structure elements and f ths strergth
due to drawing after high-frequency hardenirg. A nickei-iron
allcy was investigeted, niﬂIa?.&ﬁ nickel seonstituent. Tre
. production of the alloy and the method ¢i interpretation of
- the X-ray structural photographs of sampies sfter high freguen:y
hardening have been described in the papers cited by references

1 and 2. The samples hardened after each heating, were drawn
at 150, 250, 350, 450 and 5509 for one hour. In ordinary !
nardening the grain size reaches a maximum value, It is j
- characterized by the fact that the grain size is maintained \

e Card 1/3 during drawing to & comparatively high temperature. A grain j
B 1
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Modifications of the Fine Structure of Nickel Iron SOV/163.59-1-38/50
During Drawing After High-frequency Hardening

growth is found to occur only if the drawing is carried out

at temperatures exceeding 350°. An acceleration of the hezting
up to 50 degrees per second guarantees a fine dispersion of the
grains. At 250° the grains begin to grow. At a heuting rate of
1500 degrees per second even smaller grains are produced. They
begin to grow during drawing even at 150°. The strains of seccni
order decrease at much lower temperatures (in comparison to the
temperatures at which the grains grow). In ordinary hardening

a reduced value of the strains of second order is fournd at a
drawirg temperature of 250°. If the heating rate in herdening
is 50 degrees per second the temperature at which a reduction

of the strains of second order is found is 150°, At a rats of
1500 degrees per second a reduction of the strains in questiocn
occurs already at a drawing temperature of 1000. The experimente
showed that the consolidation is caused by the grain size ani
not by the strains of second order. In all cases discussed in
this peper a reduction of hardness was found at drawing
tenperatures equal to those at which the grains grow. The
reduction of the strains of second order wess found at lower
temperatures. In conclusion there ig stated that the mos*
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Mohifications of the Fine Structure of Nickel Iron SOV/163~59~?»38/50
During Drawing After High-frequency Hardening

economical methods of drawing after high-frequency hardening
are interrelated with the hardenirg temperature and with the
heating rate in the region of phase transformations. There are
4 figures, 1 table, and 3 Soviet references.

ASS0CIATION: Moskovskiy institut stali (Moscow Steel Institure)

SUBKITTED: May 29, 1958
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18(3), 18(7)

AUTHIR: Kidin, I. N. _ 50V/163-56-1-40/50
TITiE: Kinetics of the Induction Hemsting of Pearlite Cast Iron

(Kinetika induktsionnogo nagreva perlitnogo chugunsa)

PERIODICAL: Tasuchnyye doklady vysshey shkoly. Metallurgiya, 1959, F¥r 1,
pp 206-213 (USSR)

ABSTRACT: B. G. Belyakov, Engineer, assisted in the experiment of which
this report gives an account. Reference is made to papers by
the author (Refs 1, 2, 3, 4) published within the last 6 years.
They include a systematic investigation of the kinetics of the
induction heating of iron and steel. The results obtained by
these studies are briefly summarized. The predominant kink in
the heating curve is ceaused by the occurrence of a pervading
paramagnetic layer at the surface of the heated object at
certain temperatures. In particular the transformation of ths
surface layer from the ferromagretic to the paramagnetic stats
must be made responsible for the change of temperature increase
during induction heating. Phase transformations play only a
subordinate role. In this paper the kinetics of the induction
heating of pearlite cast iron wes investigated. The method of

Card 1/4 tempereture measurement, the recording of the heating curve and
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Kinetics of the Induction Heating of Pearlite Cast SCV/162-55.1
Iron

the control of the process has been desecribed in another

paper by the author (Ref 2), The experiments showed that similar
to the heating of steel even here the rate of heating in the
first stage differs greatly from that of ths final stage. In ths
second stage the rate is reduced almost by a factor of 20, The
second important result of these experiments is the sutstantstion
of the fact that the temperaturs at the kink of the heating
curva is connected with the temperature of magnetic transfo:mation
in the ferromagnetic phase of cast iron. At heating rates of
2,000 degrees per second the main kirk is found at 7709, at
higher rates at higher temperatures, up %c¢ 790°. The third
important result is as follows: In contrast with steel, there
was in no cases found a temperasture reduction at the kink in
heating cast iron samples. This is explained by the different
thermal conductivity of steel and cast iron. The physical cause
for the apiearance of the kink, that ig; the medifications in
the electromagnetic system at the transformeticn of the surfacs
layer of the heated sample from the ferromegnetis into
raramagnetic stete, in this case also applies to cast iron. As
is the case with steel alago with cast iron the modification of
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retics i the Inducticn Heating of Feariite Cast 20T/ E2.53-0-40/50
/ /

the cornditions of hest transler plays an impertant role. The
. dicgrams chtained substanti:.ce this assumption. The exyperiments
s provided a direct proof of the fact that the thermel effect
cf the pearlite-sustenite transformaticn has no essential
influence uyon the kine.ics of induction heating. They alsc
yroved thet if the halting temperature ioc near the tenmperature
~ cf transfermaticen and if no disturbance of the phase
o gquilibrium exists, no criticael point is found in the heating
curve due to this transformaticn. Hence the kinetics of the
induction heating of cast iron exhibits u character similar to
R thet found for steel, There is only one dirrerence. namely
C thet with cast iron cne of three types of the time course of
heating is missing and only two types are found: 1) A
critical point in the heating curve. 2) A retardaticn of the
temperature increase above this critical point. There are
6 figures and 4 Soviet refarences.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)
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18 (3), 18 (7)

\LUTHORS : _”Kig’i__r;,__l._lL-, Shtremel’. . A. SOV/165~59--2~29/48
TITLE: The Strengthening of Al-oys by Accelerated Meating

(Uprochneniye aplavov putem uskorennogo nagreva)

PERIODICAL: Nauchnyye doklady vysshey ghkoly. Yotallurgiyva: 195G,
Nr 2, pp 165-172 (USSR)

ABSTRACT: The strengthening of many iron alloys low in carbon {®ith
Cu, Hi, Mn, otc) is done by nhardening, a hard surfece layer
forming by & “r-a‘conversion. In the paper? published i
195657 (Refs 1, 2}, a new phenomenon was described; namely
the ndditional strengthening of these niloys by accelerated
heating and an urgnconversion. At present, the influence of

the heating rate within 50--2500 degrees/sec cn the fine
structure and the gtrengthening of chromium- and nickel-iron
nlloys has hacn {nvestigrted. The results are represented in
figure 1. Desides the heating rate. nluo the temperature of
hardening nnd the quenching medium (oil; water, 10% scda 1lye
at 5°) werc varied. The stresses of second kind ( O’II) end

the block size (Db‘) were delormined aecoriing to L. 3. Moroz

Loware.

by measuring the widih of two lines Af an X-ral puf
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” The Strengthening of Ailoys by Accelecated Honting 507/155~5ﬁv2«29/48

Figure 1 shows that the hardness incraascs mose rapidly at an
accelerated cooling than at an nceelerated heating, In spite
of this, thoe accelerated cooling offers ne ndvantrges due

to technioeal difficuitios., The atcelerated haating leags <o

a splintering of the blocks., Figure 3 shows the dependence of

the hardness on —:;:: at different vaeiati . o heat
ki
treatment. The provlem as to whether the hardening vy cold
working foliows the sane riles has noi yei heap solved. The
experimental results of M. D. Perkas {Ref T) reprocented in
‘ figure 4 point to a different character »f the “wo hardening
Pl processes. Some features of the mechanlsm of thase hardening,
I which distinguish it from the hardening by zo01ld aorking, are
Subsequently descrited. The hardening ty n phese conversion
is a regular thres-axis plastis deformation. It proceecds
uniformly in each velupe elemen by consecutive thruats with
intermediate rests, The higher effext of uccelerated heatin ;
is explained by the fact that mors cere of the jerrase are -
simul taneously formed, thus prcducing o finer structure,
Card 2/3 There are 5 figures and -2 references, 10 of whickh arz Soviet,
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,The Strengthening of Alloys by Accelerated Heating SOV/TG}--59~-2--29/48
ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED: November 21, 1958
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KIDIN, I.N., doktor tekhn.nauk; BASHNIN, Tu.A., kand.tekhn.nauk;
LBCBIXEVICH, K.S., ingh.

Kinstice of the isothermal transformation of austenite in
roller bearing steel preparad with use of indnction heating.
Sbor.Inst.stall no.39:284-296 160. (MIRA 13:7)

1. Kafodra matallovedeniya 1 termicheskoy obrabotkl Moskovskogo
ordens Trudovogo Kresnogo Znameni institute stali im, I.¥.
Stalina,

(8toel—Metallography) (Induction heating)
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_ KIDIN, I.N., doktor tekhn.nauk

Dependence of carbon concentration in the solid solution of
tungsten steel on induction heating parametera. S8bor.Inst.
stall 1no.39:315-324 '60. (MIBA 13:7)

1. Kafedra metallovedeniya i termicheskoy obrabotki Moskovskogo
ordena Trudovogo Krasnogo Znameni instituta stali im, I.V.
Stalina,
(Pungsten steel--Matallography)
(Induction heating)
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KIDIN, I.N., doktor tekhn.nauk

- ——,

Dependence of carbon concentration in & solid solution of
molybdenunm steel on inductinn heating parameters. Sbor,.stall
n0,39:337-344+ '60. i (MIRA 1317)

1. Eafedra metallovedeniym/ 1 termicheskoy obrabotld Moskovskqgo

ordena Trudovogo Kras nogo Znameni instituta stali im, v,
Stalina,

(Iron~molybdemm alloys—Mstallography)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5"




"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5

25732
8/123/61/000/012/016/042
}.171D A0OL4/A101
\_/
AUTHOR: Kidin, I. N,
T e T
TITLE: On the causes of improved properties of ferro-alloys after h-f

hardening

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 12, 1961, 82, abstract
128586 (V sb. "Metallovedeniye i term. obrabotka metallov". [Tr.
Sektsii metalloved. i term, obrabotki metallov. Tsentr, pravl,
Nauchno-tekhn, o-va mashinostroit. prom-sti, no. 2]. Moscow, 1960,
25-38)

TEXT: The process being carried out in the right way, h-f hardening makes

it possible to obtain better mechanical properties of steels than after ordinary
hardening, An improvement of the properties i1s attained in consequence of special
condtions under which the phase transformation provess is taking place during N
rapid induction heating, The factors improving the steel properties are the

following: obtaining a finer-grained austenite during hardening and, consequent-

ly, a finer crystalline martensite after hardening; non-homogeneity of carbon
concentrations in individual martensite crystals and in larger microzones accord-

Card 1/2
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25732
S/123/61/000/012/016/042
On the causes of improved properties ... AO04/A101

ing to the space arrangement of the structural constituents in the initial state;
additional breaking-up of mosaic blocks in the hardened atate caused by the
1imiting of the austenite block growth, because of the reduced time interval
during which the transforming volume exists in the austenitic state, There are
14 figures and 15 references,

N, Il'ina

[Abstracter's note: Complete translation]
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KiDIN, I.N..

Effact of the cooling pedium on the fine structure of induction-heated

H . met. no.l:ll2-146 160,
chromium iron, Izv. vys, ucheb, zav.; cherm RELtY

JVoskovskl institut atali.
e ‘()ghro;ium ateol——Metallography) ( Induction heating)
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18.7500

AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

card 1/4

102
S0V/148-60~1-25/34

Kidin, I. N., Bashnin, Yu. A.

P S

Isothermal Austenite Transformation at Induction Heating
ol' Tool Steel

Izvestiya vysshikh uchebnykh zavedenly. Chernaya
metallurgiya, 1960, Nr 1, pp 147-151 (USSR)

The authors, assisted by Eng. L. F. Kharitonova, studied
the effect of conventional or retarded furnace heating and
of optimum induction heating on the kinetics of austenite
decomposition in overcooled state in three different
steels (Table A). The transformation curves for steel

KnhG are illustrated in Plg. 2; the curves for steels 9KhS
and KhVG preserve about the same form, but are shifted to
the left and right, respectively. All threce steels
demonstrated that induction heating shifts the curves of
both the formation and decomposition of austenite to the
left relative to the curves for furnace heating. The
respective figures reveal that induction heating accelerates
austenite decomposition by 2.5 to 68 times depending on
the heating temperature, heating rates, and steel

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5"
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-

Isothermal Austenite Transformation at 02
Induction Heating of Tool Steel SOV/148-60-1-25/34

composition., The lesser stabllity of the austenite formed
on induction heating is belileved to be the result of the
higher heating rates during induction heating,

Table A. Chemical composition of steels and conditions of
~ustenization. (A) Designation of steel; (B) chemical
composition (%); (C) condition of austenination;

(D) conventional heating: (E) induction hcating; (tp)
heating temperature (ch; v¢) heatlng rates (°C/sed).

I
[

~ g C
A clc | Ml w| Mo st s p D. E
qKhS | 0,88 1,06 0,10, — | 0,52{ 1,38] 0,010 0,016 1, =9 | vy =230
1 IA::QS()“
KhG | 1,43 1,46] 0,11} — | 0,58] 0,29} 0,008} 0,020} 1, = 875" v,;,-.:%g(]
1, = 925°
thVG | 0,95} 0,98 0,10] 1,60/ 1,02| 0,28} 0,007} 0,017} (, = 870° v¢=£2r3}80
fp =92

Card 2/4
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Isothermal Austenitce Transformation at 77702
Induction Heating of Tool Steel SOV/148-60-1-25 /34

ASSOCIATION:
SUBMITTED:

due to which austenite becomes [ilner-grained, richer in
residual carbide, and wilh carbon and other admlxturcs
less regularly distributed. Each of these factors
contributes in one way or another to a more rapid
decomposition of austenite in overcooled state, especially
above the pearlite stage. The presence of more than one
carbide accelerates austenite decomposition still further.
The products of austenite decomposition on induction
heating proved to be softer than those produced on f{urnace
heating. This difference is_especially pronounced at
temperatures from 450 to 550  C, at which the decomposition
products become harder because of structure alterations at
the turn from pearlite to a transitional stage. Change of
the conditions under which austenization takes place can
permit one to vary the hardenability of these stecls.
Thers are Il figures; 1 table; and 5 Soviet references.

Moscow Steel Institute (Moskovskiy institut stali)

January 12, 1959 Card U4/4
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f 20281

: 1%.7100 oz jous %élﬁg%mo/ 003/016/025

) AUTHORS : Bashnin, Yu,A., and Kidin, I.N.
TITLE: The effect of induction heating ¢n the kinetics of isothermic

austenita transformation in chremium steel

PERIODICAL: Izvestiya vysshikh uohebnykh zavedeniy. Chernaya metallurgiya,
no. 99 1960Q 132‘1)9

TEXT: Induction heating of steel alloyed with carbide-forming compo-
nent not only gives finer grain and fine austenite structure but also redu- ;
ces the dissolving o° carbides comparing with conventional furnace heating V><;
(Ref.1,2); *hist must be reflected in the kinetics of isothermic austenite
transformation. The purpose of investigation was tc atudy the effect of

S the carbide-forming element on the stability of asuatenite obtained by in-

K duction heating. Feur chromium steel grades chosen (with Cr content be-

Lo tween 1.06 and 5.03%) were melted in a email induction furnace, and annealed
for grainy pearlite (initial structure for investigation). The transforma-
tion kinetics were watched with an Akulov aniscmeter adapted for induction

L heating; detaile of method were described in (Ref.4) (I.¥.Kidin,Yu.A.Bashnin

Card 1/#
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20281

s/148/60/000/009/018/025
Tha effect of induction heating .. . A161/A030

and K.S.Lechikevich. "Sb. truda MIS", XXXIX, 1960). A 100 kw, 350,000
cycles/sec tube generator was used for heating, with a photoelectric pyro-
meter. The transformation after slow heating in a furnace was also studied
for compariscn. The isothermic austenite transformation curves recorded
in induction and commen heating are given (Fig.1-4). Addition of Cr pro-
duced two sharply expressed stable austenite zones with a transition zone
in between, regardless of the heating method. Contrary to the effect in
carbon steel (Ref.5) austenite was les: stable in induction heated steel
than in furnaca heated, and the temperature effect was different. Undis-
» solved carbides had a considerable effect, and the composition of austenite
varied: in steel with 0,56% C and 1.06% Cr heated with 200°C/sec to 950°
the C content in martensite, and hence in austenite prier to gquenching, was
0.37%. compared with 0.56% in common heating. Undissclved carbides ob-
struct the austenite grain growth decreasing its stability. Photomicro-
graphs (Fig.5) show much smaller grain size after induction heating than
after common. Fine-grain austenite must decompcse 1n the pearlite phase
faster than coarse-grained, and this can be seen in diagrams (Fig,1-4),
For instance, decomposition of austenite in steal 0.84% C and 1.,07% Cr

Card 2/&f
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The effect of :inducticn heating ... A6

A030

202/81
s/1b?/eo,ooo/oo9/01a/025

at 600°C starts after {1 sec during induction heating, and after 28 sec in
common; at 650° the respective time is 5 and 12 sec. For steel with 0.56% C
and 1.06% Cr this time is 1 sec and 36 sec at 600°, and 1.5 and 14 sec at
650°C. The same was cbserved at other temperatures in the pearlite range.
In the transition zone the stability of austenite dropped more, which may

be explained by the presence of ready centers of the new phase formation.

In 300-500°9C a continuous drop of hardness was stated with rising temperatu-
re, and in induction-heated steel the drop was to a lower level. Increase
of Cr content from 1.06 to 4.96% at ¢ content of 0.56 and 0.89 lead to some
increase of stability of supercocled austenite regardless of the austeniza-
tion method. but reduced stability of austenite fcrmed in speeded up heating
was more expressed at high Cr content. Time to start decomposition of auste-
nite in steel with 2.58 C and 5.03% Cr at 600°C wes 6 sec (in heating with
200°C/sec to 980°), and in common heating 650 sec. In the pearlitic trans-
formation range the temperature of minimum austenite stability dropped more
than in common heating. Conclusions: 1) Austenite of chromium steel form-
ed in inducticn heating is less stable at subcritical temperatures than
austenite formed in furnace heating, and the stability varies with trans-
formation temperature and steel ccmpositiocn. 2) The kinetic of transforma-

Card 3/8&/
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20281
3/148/60/000/009/018/025
The effect c¢f induction heating ... A161/A030
tion is determined - (apart from the chemical composition) by the mode of

heating. The heating mode in induoticn heating has uwcre influence in the
initial stages of supercooled austenite decomposition. 3) The minimum
austenite stability temperature in induction heating dropped, owing to low-
ar Cr contsnt in austenite. &) Hardening of the austenite decomposition
products in transformaticn from the pearlite into the transition range was
absent. This is due to reduced and uneven Cr distribution in austenite.

5) The applicaticn cf induction heating drastically reduces the stability
of supercocled austenite in chromium steel in the transition range. There
are 7 figures and 6 Soviet-bloc references.

ASSOCIATION: licskcvskiy institut stali (Moscow Steel Institute)

SUBMITTED: 11 April 1960
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Y $/148/60/000/0:/012/01%
[§ b2bd [y, 152! A161/A070

AUTHOR: Kidin, I, N.

TITLE- Tndu tion heating for hardening cermets

i el ¥ vedari ‘he ra metallurgiya
PERICDICAL: zvostiya vysshikh ucgebn;kh zavederiy. Chernaya me £1ya,
no. 11, 1960, ‘1% . 120

TINT: fermets ars mostly used withoul Chomoth@r@ic treatment CY .
kest treatmert with slew heating in a special furnace LRGf? £) tﬁca??: of
*re expenss ani irnsuffisient effect of voth methode. ?he 1n*est;;?:Lfy
drssrived in this avt:i~le 18 the first attempt to uge xnduct:on.uﬁa‘lhg
for Yoot troutmont, The otudied Fe.l compositjons wors proparc) fror

svon powlor abtained by oodwstaen ~f goale ard sorveened thrc§€b_THH;; ?5
wiresn {(*0C m:-¥) and gentil praphite. Spuocimens( 5 mm oin diam=ter and \
“2 mm high) wers sintered in hydrogen at 11R0C with 1.5 hour hfldxng

hegtsi u;A;g a €0 kw *T0.000 cycie tube generator ard quennhed %“431 3

Aire tly fwithooe souking) when the guenching temperaturs wio poaches

o - N e o poOyr Cres i- - s
Sererally speaking the gurface hew'ing protoss pregionbled the G
azlad wtzel ) L0 it rad the same firTe! quasi-stationsry period until the
12l stzel . Lo . 1t had the sams 1
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20255

g/148/60/000/C11 /0t /0S
Industior heating for hardening ccrmets A161 /4070

n of a solid paramagnetic layer (Curle point) on the eurfals, an?
: ! = ubore the Curie peint, but the final resal® sas differ-
hardr= wax much lowsr than 1p soalid stec] with the tame 0 CIn- ;
in the of the usual cermet hardening) and was similurly 7K
{Figurs ). A* tha came time, the gain in hardnazsa of cer- \\
met shrough irdu:tian heating wa: high sompared with the reauls of uﬁua{
hardfnzxnj the veriress inereased 8 12 K, unite (in specimens with 8% 4
iensitv): Fzs+urally, the heat sonductizn’is differen? in metal with o
d17fers ant:ty, end this must be taken inte ac:iount. The

n # cbtained with gquenching from 1000°C when metul was
heated at a4 rete of Boq/sec during the second period, and ﬁ%th quanching
from 1040° and 10n0° when the heating rate was 240 and 550%/8:<. Peculiar
"white spota™ (Figure 1) in 20nes arcund the pores wera studied and stated
to have a ~cnaidrratly higher harinees than the surrounding meetnl, T

tha i

1
ant pare2’ qu

high-carten martensite formed in the boundaries at the poras
>f the tackground increased with the Increasing spead of
nardness in the "white spota" desreased at tha 2ame time,
garantly dus tc limited 1iffusion processes from the pores to-
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S/148/60/000/011/012/015

Induc*ion heating for hardening cermets A161/A030

wards the metal with faster heating. It may be supposed that one of the
causes is surface graphitization in the pores during the relatively slew
cooling of specimens after sintering (in the refrigerator), and the high
difference in electric conductivity of the pores and the metal volumes,
i.e., denser current and higher heat on the surfaces of the metal pexrticles,
czusing the fornation of high-carbon austenite microvolumes. Further
gystematic study is stated to be necessary. There are 5 {igures and 9 re-
fercnces: 5 Soviet and 4 non-Soviet-bloc. One reference is English and
reads as follows: (Ref. 6) C. Stern. American Institute Mining and HMetal.
Enginecers, 1946, '

ASSOCIATION: lMoskovskiy institut stali (Moscow Steel Institute)

Mugust 18, 1960
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8/032/60/026/008/006/0%1
B015/B064

AUTHORS: __ kidin, I. N., Panov, 4. V., Shtremal', M. A.

\/ \
TITLE: An Agpnrntua}for Studying Isothermal Transformations by the
Method of Eleotrical Resistance

PERIODICAL:  Zavodekaya laboratoriya, 1960, Vol. 26, No. ok, pp. 1009-1012

TEXT: The present paper describes a device that is usad to gtudy isother-
ma) phass transformations in hardenad metal samples after rapid h2ating up
40 & constant temperaturs (Fige 1). Wire- and lazella samples are ussd,
which area heated by the rpassage of industrial carrent, and then & voltlage
is appliad with the golp of a transformer, which kaeps the temperature
oonstant. At 500-800°C a constant temperature 39 reached in 3.6 sazsonds,
and thle temperature 1s maintained at 3} to 45 C exactly. Sincs diract
moasuremant of resistivity on a rapid heating is complicated by the in-
accuracy of tho recording imstruments, and apmeter and a differential volt=
meter as well as a standard resédtor in bridge oircuit were used fer this
purpese. The relative change of the electrical resistanse is detsrmined
from equation (6) and in consideration of the changing temperaturs of the

Card 1/2
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An Apparatus for Studying Isothermal  8/032/60/026/008/006/011
Transformations by tha Method of ERlectrical BO15/B064
Resliatanse

standard rssistor and the initial temperature ef’the sample. The curve of
the ohangs of the electrical resistance of the XH80 (KhN80)€alloy at
545 C (Pig. 3) is given for an illustration., Thare are 3 figures, -

ASSOCIATION:  Moskovakiy institut stalil im. I. V. Stalina
(Moscow Steel Institute imeni I, V. Stalin)

Card 2/2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5

23996
, s/1h8/01/000/005/01G/018
| 1710 E111/E180

—————

a0 Kiveo, 1JoNa, and Marshalkin, A.N.

AT Invs iticetion of the decomposition of heterogenecus
iart-on=1te obtarned on quenching after rapid heating

Two wrava vveshikl uehebnykh cavedenay,
Lo sy owmetalinrerya, 1901, No.3, pp. 147152

Tl Tew, < oz of steel after induction hoardening 1s an
mportant subjeod specifiz features, particularly the
feL ST fene Iy o0 Lo sensat s make existing ideas on tempering aftar
srdinary navdeas s tragpiieable. I.n. Ktirn has ~bown (Ref, 1l;
Frecka metailos o onerailavedenive, Vo3 No o 1956 299-305) that
inarcensite crystals deveinped o osteel Lardened afrer rapad
kearing <an have o telatival, high carbon ~on*tent  and he has also \
studied the effe. wf heoy g raiesx on carter dr-trthutton (Ref, 2o \/
LN, Hidin  Firesia me-alloy @ omerallovedemive V30 No.2, 1936
pp. 3CHh =308 : L 1NL Bldin Yo L oantaf veva, FMesoldlurgiya,
1938 no, ). Red e hrd.ono v staf’veca. AN, Marthalkin,

lovadonive 1 abrabatka mets 163b. Ne.9 . X-:rav data

4o s-v.rzr_*.‘-, shaow thar here s wasimun het:reeeneity feor a
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g
s/148/4 f,"./».?\“f;/o(;f;/o ic/e¢ts

Investication of the dzcoemposition. . o
- I On. - 2111/8150

civen tepporatnre for each heating vate the hetero eneity

vi1sing with inootoa-tng heating rate.  The e and tther {e.g. Ref.o:
v Vo Kurdvumew AL lvenson, Zh T b, 193¢ ne.lt 41) nuservations
show tha' stec! ubjected to definite high-{requency hoardeming
schedulee consi=te of a large number of martensite cryvstals of
tncreased carbon conceontratioen which de net chauge on conling
during quenching  and of crystals of low-carbon martensite,
partially decomposed with precipitation of a highly dizpersed
carbide phase. This structural heterogeneity of martenzite
introduces severi! peculiarities Into its decomposition-kinetics.

°s elucidate thene. Gilatometric experiments have been carried

outr and the effests of temperature and duration of tempering on
electrical res:stivity and coercive force studied. 2 -
diameter wire teot pieces of type 20 and Y8 (U4} stesls were used,
vesistance heating was applied for heating te hardening

Temperature menching wvas in brine at -0 ©C, fuollowed by ctoslang
in ligquid nitroven. A high-frequency dilatometer, of AV, Panov
design (Ref,12: J.\N. Kidin A V. Vanowv, ZavodslLav: laboratoeriya.
V.23, No.l, 1937 [Not'dcscrlhed - Ahstrn:tor} was used, with a
magnification c! 3 10t Dilatometric curves are shown in

Card 2/5
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; ) s S/14§3/51/000/005/010/015
veut : o) ¢ > ) © 5 ..
invect ication of the decomposition £111/E180

Fir.% far type 4(: steel after ordinary hardening from 870 ©C
{rivcies) and artvter hardening from 950 o¢ {with rapid heating)
{s5guares) fabscirzsa in time, mins)., The authors point out that
vrnacr practical - enditions the differencer should be even more
P novncad, The dilatometric results are confirmed by those cf
peasurmnents of Loc:tistivity changes, The differences are greater
4t lower tempering tomperatures, Qualitatively cimilar results
were obtailned with type 8 steel but differcnces were smaller,

e decreass in remporing time or decrease in temperature ior a
civen time  whiceh this investiecation shows to be yasslb?e with
vas o heating to bhardenang temperature. 1% advantageeus beth from
¢ r¢onomic and steel quality aspests. The latter was studied on
revore) struectural carbon an-d allov steels. [t was found tihat good
Mmechanical properties ave sbtainei only under strictly controlled
hordening and tempering conditions, Rapid heat ing for hardening

civen o hetter cenbination e hirdness and plastaicity, pirebably

becan- s of the grrater extent W drcempasition of the sol:d ’
sy lut ran prvsefvatlon of its neteroneneity greater degree of XT
draper voon and the diaetribution of crecapitated cavbide phase. AN

Curd 3/ 5
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23996
S/Vis/HT/600/005/010/015
E111/E 180

For alleoy stec:is the extent of alleying and distribution of /)X

Investigatien of the decomposition

alloying element © 1n the alpha-solution are alsoe umportant, Fig.3
shews the R,y bhar inos= and impact strength tkgm/im?) as functions
of terpering teppirativre for a steel with Q.0% ¢ and 1% Cr for a
tempering tine of 15 minutes (po/cek = deg/sec V (Curve 1
170%/s¢c L0302 curve 2 - 839 sec., 1000°. curve 3

usual tempering . curve 4 - 409/sec | 9300

Conditions represented by curve 1 evidently produce the optimum
heterogeneity beth for carbon and chromium, which in the subsequent
tempering leads te better mechanical properties. Saimilar
behaviour was chserved with a 0.4% ¢, 4.2% W steel and other alloy
steels., The authors emphasise the useful practical results from
the application of 1nduction hardening in heat treatment.

There are 5 figures and 13 references: 11 Soviet, 1 German and

1 English., The knglish language reference reads as follows:
Ref.8: R.H. Aborn Metal Proeress, No.O6. Vv 08, 19355,

ASSOCIATION: Moskovskiy instaitut stal:i {Moscow Steel Institute)
SUDMITTED: January 21, 1961
Card 4/5
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23997 ‘-
s/1his/h 1/()230/0()5/(_11 1/013
| )@DO gl11/et80

L4 \$ b
AUTHOR - Kidin 1.X., and Andrevev. Yu G
. Tl 3 3 -yt Vo iy
THELY Cyantling of steel with high-freauency beating
U antling

oo 10 lovewt ‘ya vvsshikh uchebnvkh :avedenxy;} - e
' EAY [IE Al B A S N .- - - T3 -101
Cchernava metallurgiva, 19561 Na.>, PP 20

< -~ PN § P 1
roAD: The advantages ol gas cyanxd:pg ngt'?ai i:r;:;;ig ion
ave nieher drffusion rates and o more_w?aywresls.An:h;: e
1.N. Kidin {Ref.1l: Metallurgizdat, 1930) h?s shoygprm;;(hpml‘al
aidvivaprliry of using high- fVEIUieu:\'lmca( :ng 1n herma ‘d‘” ral
treatment v+ due solely to the higher tem Tf.\t\nt{i “];,. O e
rartes which can be ol tained; . g. ot the A L"f:ﬁ.‘;§r~1a
;*; 54?P’iUﬂ enablad (emontation ra*ées tt tf ﬂdt:;; w1~ﬂ;u{“

In -vaniding. howasver, temperature \..xmbm. ‘ 'xrixn. o I]“" e
reducing the mitrcgen sontent of the 1UY9:: ‘.:;ulqihj AR
their tnvestigation of the pess:ibrllt ,..,_ :-A .n;1 1)”\“—T A
temperatuy es, In ~he investigation tfpr Q~;21 wldclv N ke
ateels wera uzed., The latter s an alluy =ioce

B i - - . r . “;-.\ . \.|‘|(
-n wwriene ps ate in the car ;.~'jubtt v, E.H,‘»lnf’.‘fl . 5. & B
s e 3 en 1 8T

d e AT e b S 1 W ; M was ~ar ie [a B8] 13 17 iatare
v id- carrl » (d _\‘ H [y 1.
At ‘\,i,in L e i tive ork. C AnlJ,!-g @=

-
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24997
5/148/671 /dou/u(;? JOVY/0EE

Cvaniding cf steal with high- ..... E111/E1EC <

Al townhs gos and ammonia flowing at 200 mY/min 2 53-30% ammonia
concentration) :nog laburatory 1nsteilation, hueating being
effected from a 100-KY. 2500-ups rotaery generatr. Ths temperature
was mecsured witih oa chromel-alumel tmormecouple spo'.—wr-lded to the
specimen curfa.nr anil was kept constant automal ieally at LOO. 900,
g0 ang 000 ©C wath holding times of one-half, one oand ene-anid
a-hals koure. Cvantided spec imens were cooled - Beo ¢ and o1l
quenched  civing fully hardened cvaunided laver aud a {treostite-
martensite ¢ 30KhOT sverl) or sorbrte (30 steel) wnve. Comparatl ive
tests were carriesd ot with cvaniding using alinary heating and
wich cementaTicen @silng LCwns gas alona and tnduct ion heating.
tHlardness a! differrent depths was determined by the vickers method

with a load of = kg ehe amcunt of residual austeonyte the
surface zone of -he layer by the X-ray metho+d. the waavr resistance
on an Amslet imachine at a load of 75 kg. It was found that with

inductron heating the nitrogen content of the sur face layer 1is
1.5-2 . 5 times tiant with ordinary heating, enablinz higher
temperatures to be used. the optimuin ammonia rontent falls frem
30-35 to Y- 1lU%k. when towns gas 18 nsed with ammoenic the
temperaturn e Shou td Be YO0-930 ¢ with inductaon heating sinc@

Card 2/ 4
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;
vaniding ¢f stesl with E11L/E0E

Wicher temperatures lead to 2x < carben prock-up. espesially
ith tha alloy stesl, Carbon 5 were higher in cyvanided
ir cavburcvod liyers duction heating cr in cyanided
with ordivsryy heat ng. £ higher ‘erperaturss are
d.othe gor composition must bhe changed fe ¢, to "endcgoas”,
ammontg ) hilet n the first wear tests carburized
hott:: resiatante than nitrided ones iopdaction heating)
tron was recerscd 1t tests were raepeated on the some
verl confrepts the advisabiliry of using nduction

Svanty-iing Drsiussing the advantagrs F o oandsotion

aatti s point cu” that here the ot 0 1ve atrtomic -
pr-* bty maeh higher
Srelinery heatane <ince the gas reaching tbe wurface s

concentration at bhe osovh surface s

oo dv o drosearrate b,
N LU SR TS T P rabic and LY rafeorences- b ooavaer and

T Enrglish The Onwelss)

. 3
lanenoge referensze vead o follows:
N

Ve Sres b Iner ot

i3
ey T4 Ao ny .o tuynay

e T DL, Yevlhe [*an S-+¢cotoinst . VOl6h 1930
Res S« o-holts  Iren Ceal Trades Rav,, 650 1930 o 2739681
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s$,129/61/000/008/014/015
| 1N 00 _ E073/E535
AUTHORS: Astaf'yeva, Ye. V., Candidate of Technical Sciences,

Bernshteyn, M.L,, Candidate of Technical Sciences,
Kidin, I.N,, Doctor of Technical Sciences,
Katok, A.M., Engineer and Tsypina, Ye. D., Engineer

TITLE: Strengthening of alloyed constructional steel by
thermomechanical treatment

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961, No.8, pp.54-56 + 2 plates

TEXT: - The authors have tried out the effect of therimomechadcal
and thermo-mechanical-magnetic treatment of the steels WOXIHBA
(40Kh1NVA) (0,39% C, 1.43% Cr, 1.59% Ni, 0.8% W) and 37%Xn3A
{(37KnN3A) (0,.40% C, 1.3% Cr, 3.9% Ni). From annealed steel, flat
specimens of various thicknesses were produced, all of which were
then deformed to a final thickness of 3 mm, The specimens were
heated at 930-950°C for 20 min and, following that, they were hot
rolled on a two-high mill or, alternatively, prior to rolling they
were placed into a furnace where the temperature was maintained at
540 to 560°C (steel LOKhINVA) or 470 to 480°C for the steel
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37KhN3A and held at these temperatures for 3 min. After rolling,
the specimens were oil quenched, However, the specimens which y
were subjected to intermediate isothermal soaking were air quenché .
Some of the specimens were quenched in a magnetic field produced
by a solenoid and a0 spaced that all the aspecimens were under equal
magnetic conditions, The field strength was low, about 1300 Oe,
and. therefore the influence of the thermomagnetic treatment was not
fully apparent, The quenched specimens were subjected to low
temperature tempering at 100 and 200°C with a holding time of
2 hours, followed by cooling in air. Prior to the experiments, the
specimens were straightened and also ground along the contour and
along the surface., Further experiments were carried out on
specimens. which prior to heating were ground and then quenched whilst
inside punches, As a result of this the mechanical properties
improved. ' Fig.3 shows the mechanical properties (HRC, o , kg/mm2
Y ,b6, ¥ vs, degree of deformation, %) of the steel 37KhNBR after
thermomechanical treatment in accordance with the following regimes:
1 - heating to 930°C, deformation (80% reduction), immediate
quenching, tempering at 100°C; 2 - same as (1) except that tempering

Card 2/4
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was at 200°C; 3 - heating to 930°C followed by cooling down to
470°C, deformation and tempering at 100°C; 4 -~ same as (3),
tempering at 300°C, For comparison the appropriate values
obtained by ordinary heat treatment are shown by a horizontal

line with a shaded area (at the left-hand side of the plot).

The following conclusions are arrived ati

1., After thermomechanical treatment both steels showed stable

UTS values of 245-255 kg/mm? with relative contmctions of 25-30¥,
2. The high mechanical properties after thermomechanical treatment
are atiributed to the high degree of dispersion and also to the
fact that some structural elements are oriented.

3. Prom the technological point of view, the thermomechanical
treatment with forming at temperatures above Ac, are favourable;
such treatment yields an optimum combination of”strength and )<

ductility.

4, Application of a magnetic field during austenite-martensite
transformation leads to more uniform mechanical properties and a
slight increase in strength,

There are 3 figures and 2 Soviet references,
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s/148/61/000/011/012/018

E111/E480
AUTHORS : Bashnin, Yu.A., Kidin, I;N. .
e
TITLE: The effect of induction-heating conditions on the

kinetics of the isothermal transformation of
austenite in type 40X (4OKh) and 40X ¥ (4OKhN) steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya
metallurgiya, no.1ll, 1961, 143-151

TEXT« Heating with high-frequency currents is widely used in
heat treatment. To find whether induction heating can be used
for 1sothermal treatment of steel, the kinetics and mechanism of V//
the decomposition of austenite obtained with rapid heating must be
studied. The authors have previously shown that with many steels —
such austenite is less stable and impairs the hardenability of the
steel. For the present work, the two steels most widely used in

hhleat treatment with induction heating were selected. Their
compositions are - 40Kh steel: 0,.38% C, 0.90% Cr, 0.13% Ni,

0.31% Si_. 0,76% Mn, 0.023% S, 0,037% P; and 4OKhN: 0.40% C,

0.67% Cr. 1.33% Ni, 0.24% Si, 0,67% Mn, 0.022% S, 0.014% P.

The kinetics of the isothermal transformation of supercooled

austenite were studied magnetically, with an Akulov anisometer
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adapted for induction-heating conditions. A 100 kW, 350000 cps
generator was used, Details of the experimental methods have been
described previously (Ref.3: I.N.Kidin, Yu.A.Bashnin,
K.S.Lechikevich. Sbornik trudov Moskovskogo instituta stali.
XXXIX, 1960). The experimental conditions permitted the study of
the influence of austenizing temperature with ordinary and
induction heating, and of steel composition on the stability of
supercooled austenite and on the mechanical properties of the
decomposition products. L.A.Shmeleva participated in the
experimental work. It was found that with ordinary heating of
40Kh steel, the stability of supercooled austenite was increased
with 1ncrea51ng temperature from 850 to 950°C. The same holds
for other temperatures in the pearlitic region. This is due to
the increasing austenite grain size and carbon and chromium
concentration produced by increased temperatures in the austenitic
range. The effect is particularly pronounced at 300°C. The
introduction of nickel (type 40KhN steel) increases stability in
the pearlite and intermediate region, increcase in temperature from
820 to 950°C increases the stability of the austenite. As in
Card 2/4
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< . there iz a marked drop in hardness of the . .
3222m:;§ition products at 500°C, When iﬁduction heatlng.ist%szg,
giving heating rates of up to 120 anc_l 225°C/sec, thcz stabi ; L«fold
supercooled austenite falls greatly in both steelg eng,haxho cfol
and sixfold increase in decomposition rate at 6?0 C for oKk sed
for heating rates of 120 and 225°C/sec, respectively) . . e u;d
stability in the pearlite region is dge to thg lower ca; on a
chromium concentrations in the austenite; Fhelr non-uniform Lved
distribution and the smaller austenite grain size. ‘Und1§so:¥e
carbide 1s an important factor in the acceleration'oi austegt efine
decomposition with the conditions used. Changes 1in austegl iation
structure on indirect heating, caused by a change }n‘transtor
mechanism, also contributes to the higher decom9051tlo? ra : azf
compared with that on ordinary heating. The higher the rate
induction heating to the constant temperat\-xre9 the mor§ o
heterogeneous (as regards carbon and alloylng elements lst')ﬁ
austenite formed; consequently, the martensite-transformatio

i C ati ] s saed.
range 18 cxtended in both directions when induction heating 18 u

The low austenite stability observed at 300°C is attributed to the
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presence of microvolumes with carbon contents that determine the
starting temperature for the martensite transformation. From the
effects of the isothermal holding temperature and the conditions of
heating in the austenitic range on the hardness of decomposition
products it is evident that the higher the heating rate to the
constant temperature, the less distinct the transition from the
pearlitic to the intermediate region: at a heating rate of
2257°C/sec, the hardness drop in nickel steel at 500°C,
characteristic of slower rates, is absent and there is only a

retardation in the hardness increase. There are 0 figures,
1 table and 7 Soviet-bloc references.

ASSOCIATION: Moskovskiy institut stali (Moscow Steel Institute)

SUBMITTED June 6, 1961

Card &4/4




"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722510018-5

KIDIN, I,N,; MARSHAIKIN, AN,

= —

Investigating the decomposition of nonhomogenvas martensite obtained
during hardening from a quick heating, Izv.vys.ucheb,zav.; chern.met.
(MIRA 14:6)

4 no.5:147-152 161,

le Moskovekiy institut stali,
(Steel—-Mstallography) {Induction hardening)
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_KIDIN, I.N.; ANDREYEV, Yu.G,

Cyaniding of steel with heating by high-frequency currents, Izv.vys,
ucheb.zav,; chern.met. 4 no.5:153-161 161, (MIRA 14:6)

1, Moskovskiy institut stali,
(Case hardening) (Induction heating)
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KIDIN, I.N.; SHTREMEL!, M,A, \
KIDIN, I.N.;

Kineticas of changes of\shor‘b—range ordef in binary alloys. Fiz, met,
1 metalloved., 11 no, 5:641~649 My '61. (MIRA 14:5)

1, Moskovskiy institut ‘stali imeni I,V, Stalina,
(({rystal lattices—Defacts)
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KIDIN, I.l.; PAISOV, I.V.; BELYAKOV, B,G.; LIZUNOV, V.I.
.’/_______._._.J

Heat treatment of bore rods made of U7 and 5502 steel, Iav.vys.
ucheb.zav.; chern.met. 4 n0.9:138-142 161, (MIRA 14:10)

1. Moskovskiy institut stali.
(Tool steel-~Heat treatment) (Rock drills)
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5/159/62/000/0Cc9/¢CcCa/Ccl

! E193/E333
AUTIICRG: iiidin, I.l., Doctor of Technical Scicitces Professor,
Satremel', H.A. and Ryl'niltov, V.S., Excincers
TITLE: Phase-tranaforaations as wmeans of innroving the
strength of iron-chromiunm alloys

PERICDICHL: ietalloveildeniye 1 termicheskaya obrabotka metallov,
io. 9, 1962, 8 - 13

TEXT: This article is concerned with hordening cue to

y->o troansformotion in "earbon-free" iron-base alloys, i.c.

alloys containing such a siall proportion of carbon (0.035 -

G.C5%) Lhat it aiffects neitiner the tcomperature nor the tinetics and
mechanis:: of the o, v traasfornantion. A large anount of

publislied dnta, Loth Suviet and foreign, is discussed and iteis ,
concluded that the consicerable increase in strencth of nlloys
of thin tyoe (e.3. alloy C3X5 (CJKh5) countaiuin~ 0.CI6¢ ¢,

t.90% <, C.224 Si, C.%% 1n and C.27% Ni) broursht about by
fuencihing: and ageing; at 20C - 300 "C is associated mainly with
the first stage of polyjenization. It is pointed out that
altiiough the increcase in strength due to worli-hardenins and due
Carc 1/3 '
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Mase-~traasforantions ol eees B10%/ 8303

vaorrexiantely the same, aucnched

to Y=« triamsforaation ds o
cugtt

I

alleys retain their strength at higher temperotures than cold- .
vorlied matcitials. This is Que to the basic difference betireen
tho fine structurce of uwenrcihed it cold=vorlied anterial: e

phane troasformation-induced defloritation bring;s about uanilor:
distribution of dislocations in the volunie of the alloy nnd
amons all the systeuns of slip; the boundaries of thae resultant
fragments congsist of Jdislocntions of various types vhiceh
consecueatly, hove low nobility and cannot readily trans
into :iorc uobile rain boundaries. Thisz diflerence iz
reflected in the relamation stability of queiche’ and cold-worized )
2lloys, ar demonstratga in Fig. L, whiich shows thie relamatio. v
curves (stress, kofam” versus log time, win) for alloy CHLGE ‘
(sranh o) and alloy OINSC (ChIh55) (graph6), the various curves
relatin:s to specinens subjected to the Tollowing tregtments:

1) uenching; b cueneching plus aunealing at 500 7C;

3) 7¢r saduction in rolling; &) rolling followed by auunesling
at 50C °Z., Tue relansation stability of quenched Cr-bgoaring
ferritic alloys at h0C °C (uncder a stress of 4C ug/um™) i ot
lowver tuan that ol nearlitic steels. Similarly, the stroess

Card 2/73
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Phasc~Yroasfornations as eese E193/E303

causin:, rupture of the goxmis (02ithMVB) alloy at® 500 °c in

1 CGC Lours is kG ke/ma”, as compared with A - by ke/in” for
the penrlitic steel /15 (EIQl)) This indicates that side-by-
side vith studies of pearlitic steels with high relaxation
stability at clevated tc'aefaturcd, it would be desirable to
explore the possibility of developing similar alloys based on
highly alloyed, carbon-free martensite. There arc 6 figures and
1 table.

ASSQCIATICHN: Moulovslziy institut stali 1 splavov
(:ioscow Institute of Steel and Allojs)
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KIDIN, I,N,
Conditions of the induction heat treatment of rapid steel,
Izv. vys. ucheb. zav.; chern. met. no.2:112-117 '60. (MIRA 15:5)

1. lHoskovskiy institut stali,

(Tool steel--Heat treatment)
(Induction heating)

e
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BLSHAIN, Yu. i ; KILIN, I M
e GO A
u:i?ct of the conditions of induction heating on the kinetics
oi 1snth§1mvdALr&nsformaﬁions of' austenite in 40kh and /OKhn
§g$el, OV Yys. ueheb. zav ) chern. met, 4 no.11:3143.151
)1 IR ! g
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1o Hoshovukiy institui atel .
(Chrmium stecl. Fetallepraphy)
\Fhese 1ule and equililwium)
vinduecion hesting)
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BASHNIN, Yu.A,; KIDIN, I,N.; KAL'NER, V.D.

Effecf‘afﬂinduction heating on the mechanical properties of
undercooled austenite decomposition products. Izv., vys, ucheb.
zav,; chern, met, 5 no.7:158-164 '62. (MIRA 15:8)

1. Moskovskiy institut stali i splavov,
(Steel, Stainless—Metallography) (Induction hardening)
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KIDIN, I.N.; MARSALKIN, AN, [Marshalkin, A.N,]

Machanism of perlite-austenite transformation in rapid heating,
Analele metalurgie 16 no.4188-95 O-D '62,
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ALFEROVA, N.S,, doktor tekhn. nauk; BERNSHTEYN, M.L., kand, tekhn.
nauk; BLANIER, M.Ye., doktor tekhn. nauk; BOKSHTE ', S.2.,
doktor tekhn,nauk; VINOGRAD, M.I., kand. tekhn,mauk; GAMOV,

M. I,y inzh.; GELLIER, Yu.A., doktor tekhn. nauk; GOTL1B, L.I.,
kand. tckhn., nauk; GRDINA, Yu.V., doktor tekhn.nauk;
GRIGO.OVICH, V.K., kand. tekhn. nauk; GULYAYEV, B.L., doktor
tekhn, nauk; DOVGALEVSKIY, Ya.M., kand, tekhn. nauk; DUDOVTSEV,
F.d., kand, tekhn, nauk [deceased]; KIDDL, TK,, doktor tekhm.
nauk; LEYKIN, I.M., kand, tekhn, nouk; LIVSHITS, B.G., doktor
tekln. nauk; LIVSHITS, L.S., kand,tekhn. nauk; L'VOV, M.A,,
kand. tekhn. nauk; MEYERSON, G.A., doktor tekhn, nauk;
MINKEVICH, A.N., kand, tekbn, neuk; NATANSON, A.K., kand,
tekhn, nauk; NAKHINOV, A.M., inzh,; NAKHIMOV, D.M., kand. tekhn.
nauk; OSTRIN, G.Ya., inzh.; PANASENKO, F.L., inzh.; SOLODIKHIN,
A4.G., kand. tckhn.nauk; KHDIUSHIN, F.F,, kand. tekhn. nauk;
CHERIASHKIN, V.G., kand. tekhn. nauk; YUDIN, A.A,, kand, fiz,-
met. nauk; YANKOVSKIY, V.M., kand, tekhn. nauk; RARHSHTADT,
A.G., red.; GORDON, L.M., red. izd-va; VAYNSETEYN, Ye.l., tokhn,
red, (Continued on noxt card)
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ALFEROVA, N.S,~— (continued) Card 2.

[Motallography and the heat troatmont of stool]Hetal l1o-
vedonio 1 termicheskaia obrabotka stali 3 spravochnik,
Izd.2., perer, i dop., Pod red, M.L.Bernshteina i A.G,
Rakhshtadta. Moskve, Metsllurgizdat. Vol,2. 1962,
1656 p. (MIzA 15:10)
{Steel--Metallography)
(Steei—~Heat treatment)
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KIDIN, I.N., doktor.tekhn,nauk, prof.; SHTREMEL!, MeAs, ingh,;
RYL'NIKOV, V.S., inzh,

Precipitation hardening of iron-chromium alloys., Metalloved, 1
term, obr, met. no.9:8-13 S 162, (MIRA 16:5)

1. Moskovskly institut stali i splavov,
(Iron-chromium alloys--Hardening)
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KIDIN, I\N. (Moskva); SHTREMIL', M.A. (Moskva)

Effect of residual stresses and the inhomogeneity of the material

on its resistance to small plastic deformations, PMIF 1no0.0:94-97

N.D 162, . (MIRA 16:6)
(Deformations (Machanics))
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KIDIN, I.Ne; SHYREMEL®, M.A.

Conditions for the formation of boundaries with large disorientatiun
angles, Kristallogrufiia 7 no.6:899.902 N-D $62, (MIRA 16:4)

1. Moskovskiy institut stali,
(Crystallization)
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KIDIN, I.N.; SHTREMEL', M.A.; GRUZDOV, A,P,
Kinetics of electric resistance changes in the nickel-chromium
solid solution, Izv. vys. ucheb, gav,; chern, met. 6 no.ll:
186-193 163, (MIRA 17:3)

1. Moskovekiy institut stali i1 splavov,
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ACCESSION NR: AP4020250 T 7 7 §/0129/64/000/003/0053/0057

AUTHOR: K{._ég_r}_,_w;_,wli.i_Andtyushechkin, v. I,

TITLE: Diffusion of chromium out of a galvanized layer into iron and steel
during high speed electric heating -

SOURCE: Metallovedeniye { termicheskaya cbrabotka metallov, no. 3, 1964, 53-57

TOPIC TAGS: induction heating, chrome diffusion, armco iroen, galvanic chrome-
plating, steel, heating rate

Recognizing the need for an accelerated irduction heating and steel
impregnation with metals, the authors studied the effect of the heating rate on
the diffusion of chrome in Armco iron (0.02% C), No. 45 steel (0.47% C) and U8
steel (0.82% C). Rods were rolled into 0.5 mm thick strip and 80 x 0.5 X 5 mn
specimens cut oute The structure wWas stabilized by vacuum annealing at 1000 C
(Armco iron), 860 C (45 steel) and 760 C (U8 steel) for 90 minutes. Then, the
specimens were treated by galvanic chromizing until the layer thickness amourted

ADSTRACT:

to 30-40 micronse. By {ncreasing the heating from 10 C/ain to 3000 C/sec the depth
of the penetration of chromium atoms is increased 2 to 3 times for iron and 4 to

Card 1/2
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6 times for steel. The accelerating cifect of a highgpeed heating process is the
more conspicuous the higher its temperatures. The authors, therefore, recommend
high temperatures in accordance with an increase in the heating rate, In carrying
out diffusion processes without a holding period or with a short holding period
(0.5 min) high-speed heating should only be applied above 1100 to 1150 C because
the diffusion process is more complete below this temperature range under condi-
tions of a gradual heating, Cr23c6 was not observed after the diffusion of
chrome in 45-type and U-8 type steel at a high heating rate. The authors assume
" that the effect of the heating rate on the diffusion of chrome in iron and steel
rway be attributed to the peculiarities of the Structural state of austenite as it
forms during rapid heating, Orig, art. has: 3 figures,
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ACCESSION iR: AP4039276 s/0148/64/ooo/oo5/0124/0129
AUTHORS:‘gidin,va.}N.};,Shtremel', M.A.; Chizhikov, V.Yu.

TITLE: Work hardening of a Ni-Cr solld solution during tempering

s e v————

SOURCE: IVUZ. Chernaya metallurgiya, no. 5, 1964, 124-129

: B ' DOPIC TAGS: work hardening, solid solution, Ni, Or, plastio
B deformation electrical resistivity, Suzuki segregation, recovery

i © ABSTRACT: The authors observed the effect of the changes in the i

i ! pesistance to small plastic deformations on the transformation in '
tne Ni-Cr solid solution. The 100 x 2.5 x 0.2 - 0.4 mn speclmens

i had the following composition (% weight) : 19.82-20.08% Cr; 0.018C;

‘ 0.13-0.25 Al; 0.06-0.010 Ti; 0.08-0,25 Si; 0.37-0.86 Fe; 0.07 Mn and

t 0.09 Co. Yater quenching from 900C and draving with an 88 re- !
duction were followed by rolling the wire to a 0.4 pm strip and
tempering at 400,450 and 5000 for periods ransing from 5 minutes

~ to 800 hrs. The elastlc 1imit, HV and electrical resistivity were

_neasured by standard methods. Electrical resistivity increases

. until the elastic limit is reached and, thereafter, both values

l~change 27§allelly. The authors assume that the increase in the
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..#CGESSION NR: AP4022898 ' §/014¢/64/000/003/0148/0153
AUTHOR: Kidin, I.N.

.lTITLE: Hypotheals oonoerning the Increaaed Aotivity ofAustenite '
: Impregnation During Kuoleation ; i

'SOUROE: IVUZ, Ohernsys metellurgiys, No.3, 1964, 148-153

: : - .
TOPI0 TAGS: nucleationm, austenite, grain size, diffusion layer, ‘ %
" - boundary extanalon, 1mpregnat10n, Armoo stoel, mild carbon stesl - F

"ABSTRACT: The author inveStigated the effect of the heatlng rate on

" -the basic phase transformation and the thickness of the diffusion lay-
er. The experimental part was carried out by A.N. Marshalkin and V.I.
- Andryushechkin. U-8 steel specimens heated to 785-8100 showed that
with an inorease in temperature nucleation inocreased 270 times while
the growth rate inoreased by less than 40 times. Impregnation with
another element is possidle with fine-grained eustonite which has '
extensive grain doundaries so that the susceptidility to diffusion of
the mediunm being impregnated is consideradly emhanced. The proper ime
.pregnation temperature ahould be dotornlnod aooord&ng to the tempera~:

:,Cm' 1/3
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'ture curve on the upper section of retardation, Thus, nucleation.
- .would occur in the basic mass of the heated volume and a substantial
:growth of the centers would de avolded. This type of austenite would |
:be highly active with regard to diffusion susceptibility. The author
initiated a series of tests for the purpcse of producing sustenite
With different boundary extensions during isotherxal transformation.
{Thin, chrome-plated annsaled Armco-iron (0.02%0), "45" type steel

1

:(0.4740) and UB-type steel specimens were heated to 930-13000 and sube

- (tant thickness of the diffusion layer was highest in Armco iron spec-
iimens reaching 145 miorons after heating to 11400 at a rate of 30000/
sec and a ten-minute holding period. At 30000/sec the smallest grain
slze and the longeszt sustenitio grain boundaries were observed. The
author points out thet heating to lower temperatures produces thiocker
laiffusion layers 4t & mlow heating rate while heating to highar temp-
eratures ylelds thioker layers at higher heating rates. However,
*  (further study of diffusion phenomena at high reating rates, effeots
iof graln dounderies and mosalo dlooks, and of boundariss ae suppliere
;0f vacant sites ars regommended. Orig. art. has 4 figures,
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KIDIN, I, N.; MOZZHUKHIN, Ye.I.; TSEPAYEV, V.A.; CHERNYAVSKIY, K.S.

Izv 84
Kinetics of the induction heating of porous iron. . VY
ucheb. zav.; chern. met, 7 no.1:152-156 '64, (MIRA 17:2)

1, Moskovskiy institut stall i splavov.
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KIDIN, I.N.
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Hypothesis of increased activity in the process of saturating
austenite in the state of nucleation. Iazv, vys. ucheb, zav,;
chern, met, 7 no.3:148-153 '64. (MIRA 17:4)

1. Moskovskiy institut stali 1 splavov,
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KIDIN, I. N.; SHTREMEL', M. A.; CHIZHIKOV, V. Yu.
Hardening of a solid solution of nickel-ch€o$iu$°du;%254 129
H Jquel. . H -
(';zjnching. Izv, vys.ucheb. zav.; chern o 175)
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1. Moskovskiy institut stall i splavov,
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KIDIN, I.N.; LIZUNOV, V,I,

Electris heal treatmeni of 30Kn8 sissl. Isv, vys, uzheb. zav,}
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Difference of principles for fixing st

g steel hardening temreratures
with slow and rapid heating, Izv, vys. ucheb, zav.; chern. met
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| ACCESSION NR:+ AP4042648 8/0148/64/000/007/0171/0176
. AUTHOR: _Kidin, LN., Lisunov, Ve L . S v
. TITLE: Electrical heat treatment of 30Kh8 steel

SOURCE: IVUZ. Chernaya metallurgiya, no. 7, 1964, 171-176"

TOPIC TAGS: heat treatmenf, electrical heat trcatﬁmpt, steel hardening, steel annealing,
steel tempering, steel strength, alloy steel strength, induction heat treatment i

ABSTRACT: The strength of steel allcys may be increased in comparison with t‘he usual
methods by induction heat treatment with correct timing of hardening and tempering. T?e
' authors therefore Investigated the effect of electrical heat treatment on the properties o .
30Kh8 steol. The 8 x 20 mm sample sheets from an induction furmmle were hot rolled toa
. thickness of 2 mm and annealed for 2 hours at 700C. Further vacuum anneallng‘ of 0.4 x
5.0 x 110 mm samples for 1 hour at 800C resulted in & regular perlite-ferrite structa;e.
.The samples were heated by the contact method while the temperature was measul:;d ythods
a chromel-alumel thermocouple, The results of tests aftor the usual and electrical me ‘

i Card 1/4
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| of heat treatment are compared in Fig. 1 of the enclgsure., The sharp drop in hardness

i for electrical heat treatment after tempering above 400C is caused by rapid redistribution
; of chromium, by further lowering of the C concentration in the solid solution and by carbide:
; coagulation. The change in speeific electrical resistance dopondingon tempering con- :
. ditions also shows that tho martensito structure changes {nsignificantly at temperatures

i below 400C. Rapid disintegration of the solid solution above 400C results in a sharp drop
.f in specific electrical resistance. Similar results were obtained wheh measuring the elas-
i tic limit.. Below 300C the variations were connected with polygonization processes caused |

i by thermalplastic deformations with stress relaxation in the stressed martensite formed i 3
; during hardening.- On the basis of the test results, electrical heat trcatment improves the -
. properties-of -30Kh8'steel 'in ¢omparison with the usual hardening process, ' ‘For optimal "
‘ results, a low shori~-time ‘tempering process (at 100C for 30 minutes) is needed. The

; hardneas improves by 6~8 HRC, and the elastic limit is 10-16 kg/mrh?2 higher than after'

5 the usual heat treatment (furnace hardening, 400C tempering for 1 hour), Orig. art, has:

‘ ; 8 figures, v - »
. P ' . . . : ' . : i
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Fig. 1. Features of 30Kh8 stecl after tempering: ;
~——-------usual hardening, ~ - ~ = - = ~ - electrical hardening, 0 hardness, 4 spec{fic
electrical resistance, Abscissa = Tempering temperature, *C,
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KILIN, I.MN.; LETKOUSKTY, K.K.3 PIGUZOV, Yu,V,; PADINA, L.V.

Thvestircating the isotrermal decompasition of austenits b the
Investig : : : : nite oy it
internal fricticn metheds Fiz. mot. % metalleved, 18 nc,2:310-
(MIRA 18:8)
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BAYAZITOV, M.I.;.KIDIN, I1,M,; PIGUZ0V, Yu.V.

Diffusibility of carbon in alpha~iron, Izv, vys. ucheb, 2av.; chern, met,
8 no.7:137-1L0 165, (MIRA 18357)

1. Moskovskiy institut stali 1 splavov,
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KIDIN, I.N.; MCROZOVaA, T.S.
' ‘Effecf éf phase relaticnship on kinetics of the rapid heating of iron-

carbon alloys. lav. vys., ucheb, zav,; chern. met, 8 no.7:150-154 1635,
(MIRA 18:57)
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L 1217166 Ewr(m)/esuAld)/r/enp(t)/Bup(z)enp(b)evAle)  ID

ACC NR: AP6000L76 - UR/0148/65/000/009/0155/0157 ’1‘
e IR il T i
AUTHOR: Bayaeitov, M. 1.; Ridin, 1, N.; Piguzov, Yu. V. | (f

. , R

P

: . 7 i " .
ORG: Moscow Institute of Steo{'aéd‘ Alloys (Moskovskiy institut stali i splavov

TITLE: Bffect of lattice defects ‘{m the solubility of carbon in Albha-iron :
|
SOURCE: 1IVUZ. Chernaya metallurgiya, no. 9, 1965, 155-157

TOPIC TAGS: lattice defect, alpha lron; cirbon, solubility, internal friction,
electric resistance, solid ‘solution :

ABSTRACT: To £111 the gap in knowledge of the effeci of dislocation density on the
solubility of C at high temperaturey which is one of the factors deterwining prone-
neds to aging in_low-carbon steels|then rapidly cooled from these temperatures, the
authors investigated the effect of various dislocation densities on the solubility
of C in the lattice of o-iron at elevated temperatures. Specimens of steel containing
0.01, 0.04 and 0.15% C were subjected to dilatational strain (1 to 10% elongation) in
order to produce various dislocation densities. After quenching from 600°C, the solu-
bility of C in the lattice of a-iron was determined by Investigating: internal frict- [—
ion, electric resistance (at liquid-nitrogen temperature) and coercive force. Find-
ings: At 300°C the background of internal fri:g(m ';. eases, which indicates that 3
the hig" -temperature curve of internal fricti u”d? placed in the direction of low —
temperatures for specimens defo more than 5%, which may be attributed to the con-

{ Card  1/3 UDC: 669,111,4;620,18; _
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Fig. 1. Height of the 40-degree waximum of internal frictiom,

electric resistance and coercive forces as a function
of degree of prior deformation. :
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| comitant chanﬁe in the kinetics of -egregﬁtion of C from the solid solution. ‘tne

[TACC NRi AP6000176 ~ - ‘ ' S

D
height of the 40-degree maximum of internal friction, electric resistance, and co~
ercive force measured after quenching of pre-deformed specimens from 600°C (Pig. 1)
repsin unaffected. Apparently the cyclic stresses applied to the specimen during the
measurement of internal friction are too small to upset the equilibrium of the C
atoms present in the dislocation zones near the grain.boundaries. Part of the dis-
solved atoms will be arrayed in a wore ordered manner in the neighborhcod of lattice
defects and thus reduce the height of the 40-degree maximum of internal friction, On
the other hand, the temperature of treatment (quenching from 600°C) is sufficiently
high to cause part of the C atoms bound in both the old defects (grain boundaries)
and the new defects caused during defoxrmation, passes into the solid solution. Thus
it seems that these conditicns of experiment result in a new equilibrium sute'ff tha
solid solution, at which the C concentration and hence also all the physical charac-

teristics investigated in this study differ little from the initial state, Orig. act.
has: 3 figures, o '

SUB CODE: 11, 20/ SUBM DATE: 14May65/ ORIG REF: 006/ OTH REF:: 003
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i N L 130m566  ENT(m)/EWP(w)/T/ENP()/ENP(K)/EWP(b)/ENALe)  IDAW
‘ ACC NR: AP5028578 - L . SOURCE CODE: un/omalss/ooo/oz.1/0135/0152 » b
AUTHOR: Kidin, .I._N.: Marshalkin, A. N.; Cokhberp, Ya, A.; Merchenko, V. Z.; g
MizonoV, Yu., M.; Kachapin, A. A. v ~ d/o

| orG: Moscow Institute of Steel and Alloys '(Hookovakly_ institut stsli i splavov) 2;

TITLE: Effect of the deformation of austenite prior to patenting on the probettiu
of carbon-steel wire . S ' ’

SOURCE: IVUZ. Chernaya wetallurgiys, no. 11, 1965, 136-140

TOPIC TAGS: carbon steel, wire, rupture strength, plasticity, metal drawing,‘m:ﬁ&
Kot durobmant, mmaturied Soformotion g Wt afongthy fodagua afam
ABSTRACT: The authors present the results of an\txperimental methfd: fer {mproving
the streagth and plasticity of carbon-steel wire y combining its Bhermomechanical

—j treatment with sorbitizing and cold deformation by drawingJVIn view of the difficul-

| ties that might be encountered when thermomechanical treatment is combined with
deformation by drawing (possibility of rupture, etc.), the thermomechanical treatment
included deformation of the austenite by rolling prior to sorbitizing. Tha wire was
heated by the electrocontact method c;g the rate of 50 and 400°C/sec prior to its sor~ |

bitizitig. Following thermomechani treatment (TMO) with deformation by rollingz

(60% reduction of area) the stren th'of 2.5-ms diameter wire proved to be 28 kg/mm

higher than following conventiona “patenting, and there was also some increase in .

Card 1/2 , UDC: 669.14:621.771.42
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L 1307166 - o S ;

ACC NR: AP5028578 . T . 6 - 7

Plasticity which may be attributed to the onset of initial stages ofigecrystallization.;
and the formation of a polygonal structure of the a-phasa, On cold draving of patented
wire following {ts TMO the ultimate strength continually increases with increasing
draft. When the draft reaches 84%, ultimate strength rises to 260 kg/mm®, which 1s
some 1107 higher than immediately after TMO. The improvement in plasticity is such
that the wire can be bent 25-28 times instead of 8-10 times and twisted 33~35 times
instead of 8-12 times. This new method of producing high-strength wire dispenses with
the need of employing the patenting process based on the use of lead and salt baths,
makes it possible to obtain 8 wire with higher mechanical properties than following
conventional patenting and cold drawing, increases by a factor of 2 or 3 the rate of
heat treatment and warkedly expands the possibilities for its eutomation. Orig. art.
has: 2 tables, 4 figures. [T Y :

SUB CODE: 11; 13/ sumy DATB: 12Apr65/ ORIG REF: 004/ OTH REF: 001
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L 24518-66  EWI(m)/EWP(t)/EWP(k) -~ IJP(c)  JD/BYW 3 ,
ACC NR: AP6009514 - SOURCE CODE: UR/0413,/66,/000,/005,/0031 /6031

BB | AUTHOR: Kidin, I. N.; Shirbanyan, A. S.; Gokhberz. Ya. A
S Marshalkin, A, N,; Burkhanov, S. ¥,; Marschenko, V, Z,; Mizonov, Yu.M.

B | oRG: none o | o g%b
' TITLE: Fabrication of steel wire. GClass 18, No. 119348“fs
- 7l

_ \ S
SOURCE: Izobreteniys, promyshlennyye obraztsy, tovarnyye znaki,

 TOPIC TAGS: steel wiré, wire production, austenitizing, deformation, i
patenting, cold drawing - '

ABSTRACT: An Author Certificate has been issued desceribing a method
- for producing steel . wire, including electro-contact heating to
austenitizing temperature, reduction, patenting, and cold drawing,
In order to improve the mechanical properties of the wire and reduce
- the heat treating cyecle, the wire deformation 18 carried out simul-
taneously with cooling down to 400-450C followed by patenting~1n[aif. |
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- ABSTRACT: & study was done on the electrothermomechanical (etmo) processing of steel
DO wires. Micrographs of etmo wires after tempering showed oriented carbides in the work-~
ing direction while the deformed austenite exhibited fragmented grains with an orient
substructure characteristic of polygenized metals. For 1 mm diameter wires, strength }
levels as high as 2060 kg /mm? were obtained after etmo, with reductions in area of U0 to
50%. Mechanical properties are given as a function of tempering temperature (from 300

to 600°C) for different thermomechanical treatments and etmo. In no case did the amgunt
of compressive defcrmation imparted by working exceed 35%. During etmo, the wviresdwere
heated 50°/sec by roller contacts operating from an ac transformer at 60 kv, drawn! into
wire, spray quenched and subsequently electrotempered. The strength of etmo wires was
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i about 100 kg/mnl nipher than for ordinary quench and temper trcatments, due to The sup-

" pression of botHiparbide coagulation and recrystallizaticn. Also, a beneficial struc- .
ture orientation\resulted as evidenced by x-ray patterns. Decause the rapid heating |
maintains more carbon in solid solution, the width of the (110) and (220) lines was '
greater than for ordinary quench and temper treatments. Since tempering at 500°C de-
creased the strength from 240 to 170 kg/mmz, the effects of cold working by drawing
were examined as a means of obtaining better mechanical properties. With 75% deforma-
tion the yicld stress rose to 240 kg/mm? with a reduction in area of 28 to 32%. Orig.
art. has: 5 figures.
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